Kinetic Analysis of Gas Sorption and Gas Induced Dilation and Relaxation Behaviour of PIM–1 Compared to other Glassy Polymers  by Boehnnig, M. & Hoelck, O.
 Procedia Engineering  44 ( 2012 )  719 – 720 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.544 
(XURPHPEUDQH&RQIHUHQFH
>3@
.LQHWLFDQDO\VLVRIJDVVRUSWLRQDQGJDVLQGXFHGGLODWLRQDQGUHOD[DWLRQEHKDYLRXURI
3,0FRPSDUHGWRRWKHUJODVV\SRO\PHUV
0%RHKQQLJ2+RHOFN
%$0)HGHUDO,QVWLWXWHIRU0DWHULDOV5HVHDUFKDQG7HVWLQJ*HUPDQ\)UDXQKRIHU,=0
*HUPDQ\
+LJKO\VRUELQJSHQHWUDQWVVXFKDV&2FDQVWURQJO\DIIHFWWKHSHUIRUPDQFHRISRO\PHUEDVHG
JDVVHSDUDWLRQPHPEUDQHVGXHWRSODVWLFL]DWLRQHIIHFWVHVSHFLDOO\IRUJODVV\SRO\PHUV\VWHPV
*DVLQGXFHGSODVWLFL]DWLRQGLODWLRQDQGUHOD[DWLRQDUHUHODWHGSKHQRPHQDRFFXUULQJDWHOHYDWHG
FRQFHQWUDWLRQOHYHOVRIVRUEHGSHQHWUDQWVZKLFKLQIOXHQFHWKHORFDOIUHHYROXPHGLVWULEXWLRQDQG
PROHFXODU PRELOLW\ RI WKH SRO\PHULF PDWUL[ DQG WKXV WKH VROXWLRQGLIIXVLRQ EDVHG WUDQVSRUW
EHKDYLRXURISHQHWUDQWPROHFXOHV
%HVLGHV SHUPHDELOLW\ PHDVXUHPHQWV WKH WKRURXJK DQDO\VLV RI WKH VRUSWLRQ NLQHWLFV PD\ EH
HPSOR\HG LQ RUGHU WR FKDUDFWHUL]H DQG XQGHUVWDQG WKHVH SKHQRPHQD $GGLWLRQDO GLODWLRQ
PHDVXUHPHQWVDOORZIRUDIXUWKHUDVVHVVPHQWLQWHUPVRIWKHSHQHWUDQW¶VHIIHFWLYHSDUWLDOPRODU
YROXPH
,Q LGHDO FDVHV WKH VRUSWLRQ NLQHWLFV IROORZV WKH)LFNLDQ EHKDYLRXU GHWHUPLQHGE\ WKH GLIIXVLRQ
FRHIILFLHQW'
¦∞
=∞ ¿¾
½®¯­ +−
+
−=




H[S

P
WP'P0
W0
λ
π
π 
 W0 VRUEHGPDVV ∞0 VRUEHGPDVVLQHTXLOLEULXPλILOPWKLFNQHVV
'HYLDWLRQV IURP WKLV FDVHDUHXVXDOO\ DWWULEXWHG WRSHQHWUDQW LQGXFHGFKDQJHVRI WKHSRO\PHU
PDWUL[ 2IWHQ WKH H[SHULPHQWDOO\ REVHUYHG GLIIHUHQFHV LQ FKDUDFWHULVWLF WLPHVFDOHV RI WKH
XQGHUO\LQJ SURFHVVHV EHLQJ DOVR WKLFNQHVVGHSHQGHQW IRU WKH GLIIXVLRQ LWVHOI IRU SHUPDQHQW
JDVHV LQJODVV\SRO\PHUVDOORZ WKHLUVHSDUDWH LQYHVWLJDWLRQ7KHUDSLG)LFNLDQVRUSWLRQXSWDNH
GHWHUPLQHG E\ WKH GLIIXVLRQ FRHIILFLHQW ' DQG HODVWLF EHKDYLRU RI WKH PDWUL[ LV IROORZHG E\
GLVWLQFWO\VORZHUDGGLWLRQDOXSWDNHGHWHUPLQHGE\UHOD[DWLRQVLQGXFHGE\WKHSUHFHGLQJLQVHUWLRQ
RISHQHWUDQWPROHFXOHV
3UDFWLFDOO\ WKH WRWDO VRUSWLRQ NLQHWLFV PD\ EH GHVFULEHG LQ PRVW FDVHV VDWLVIDFWRULO\ E\ RQH
)LFNLDQ DQG WZR H[SRQHQWLDO WHUPV WKH ODWWHU UHSUHVHQWLQJ WKH UHOD[DWLRQ EHKDYLRU ZLWK WZR
FKDUDFWHULVWLFWLPHV7KLVWKHQDOORZVWRGLVWLQJXLVKGLIIXVLYHHODVWLFDQGUHOD[DWLRQDOIUDFWLRQVRI
WKHDPRXQWRIVRUEHGJDVDQGWRGHULYHFRUUHVSRQGLQJVRUSWLRQLVRWKHUPV>@
+HUH ZH SUHVHQW UHVXOWV FRPSDULQJ D FRQYHQWLRQDO JODVV\ SRO\PHU SRO\VXOIRQH ZLWK D
SRO\LPLGH)'$7U03'³3,´DQGDSRO\PHURILQWULQVLFPLFURSRURVLW\³3,0´
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
720   M. Boehnnig and O. Hoelck /  Procedia Engineering  44 ( 2012 )  719 – 720 
D E
6RUSWLRQD DQG GLODWLRQE LVRWKHUPV RI FDUERQ GLR[LGH LQ SRO\VXOIRQH DW
&
IUDFWLRQV,WRWDO3GLIIXVLYHHODVWLF5UHOD[DWLRQDO

D E
6RUSWLRQD DQG GLODWLRQE LVRWKHUPV RI FDUERQ GLR[LGH LQ 3,0 DW &
IUDFWLRQV,WRWDO3GLIIXVLYHHODVWLF5UHOD[DWLRQDO

0RUHRYHUJODVV\SRO\PHUVHVSHFLDOO\WKRVHZLWKKLJKIUHHYROXPHFRQWHQWDQGJRRGVHSDUDWLRQ
SHUIRUPDQFHWHQGWRH[KLELWGLIIHUHQFHVLQFKDUDFWHULVWLFJDVWUDQVSRUWSURSHUWLHVGHSHQGLQJRQ
PHPEUDQH IRUPDWLRQ VROYHQW RU FRQGLWLRQLQJ HIIHFWV>@ ,Q WKLV FRQWH[W ZH FRPSDUH GLIIHUHQW
VWDWHVRI3,0LQWHUPVRIWKHLUUHOD[DWLRQSODVWLFL]DWLRQEHKDYLRU


>@ 2+RHOFN056LHJHUW0+HXFKHO0%RHKQLQJ0DFURPROHFXOHV 

>@ 79LVVHU0:HVVOLQJ0DFURPROHFXOHV
>@ 30%XGG1%0F.HRZQHWDO-0HPEUDQH6FL
.H\ZRUGVSRO\PHURILQWULQLFPLFURSRURVLW\JDVVRUSWLRQJDVLQGXFHGUHOD[DWLRQSODVWLFL]DWLRQ


